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RADIO FREQUENCY IDENTIFICATION READER
WITH REMOVABLE MEDIA

Technical Field .
The.present invention relates to improvements in radio frequency identification
(RFID) interrogators or readers, of the kind that can be used to interrogate RFID tags to

obtain information from those tags about the object to which they are attached.

Background of the Invention

RFID interrogators, or readers, are used to interrogate RFID tags associated
with objects to provide a user with information concerning that object. For example, an
RFID reader can be used to interrogate RFID tags associated with library books to
determine, for example, whether the books are in the proper order, or whether a
particular book of interest is located in the area interrogated by the reader. RFID
readers have been proposed for a number of other uses, as is illustrated in the literature,
but few improvements in such readers appear to have been offered. The present

invention relates to improvements in RFID readers that interrogate RFID tags.

Summary of the Invention
The present invention includes a variety of improvements in RFID readers, one

of which is the use of a removable, and preferably non-volatile, data storage medium
with the RFID reader to facilitate the transfer of data to the RFID reader, from the
RFID reader, or both. This enables a user to receive real-time information related to
items being interrogated by the RFID reader, which is a considerable advantage when
compared to conventional RFID readers. The RFID reader of the present invention
may also have a user interface having one or more features, and may be used in
connection with several methods for using an RFID reader including searching for an
RFID-tagged item of interest. These and other features of the invention are described

in much greater detail below.
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Brief Description of the Drawings

The present invention will be described with reference to the appended Figures,
in which Figure 1 is an elevated side view of an RFID reader according to the present
invention;

Figure 2 is an elevated side view of an RFID reader according to the present
invention with a data storage medium being removed by a user;

Figure 3 is a rear view of a handheld computer for use with an RFID reader
according to the present invention;

Figure 4 is a schematic diagram of a handheld computer with certain
connections to facilitate its use in an RFID reader according to the present invention;

Figure 5 is an elevated side view of a pack that may be tethered to an RFID
reader according to the present invention;

Figure 6 is an exploded view of an embodiment of a battery shoe, power
management circuit, an RFID reader hardware according to the present invention;

Figure 7 is an elevated side view of a battery and recharging station;

Figure 8 is a side view of a drive with a removable data storage medium
operatively connected thereto, in accordance with the present invention; and

Figure 9 is a top view of a removable data storage medium according to the

present invention.

Detailed Description of the Invention

The RFID reader described herein is one component of an RFID interrogation
system that may be used for various different applications. Thus, although the
description of the present invention may focus in some respects on the reader itself, and
in some respects on the use of the reader in an environment (such as a library) for the
detection of RFID tags associated with items (such as library materials), the invention
has broad applicability in RFID systems and uses. Also, the term “reader” may be used
generally to describe an RFID device that includes RFID interrogator or reader
hardware, though it may also include other subsystems such as an RFID tag
programmer (or “writer”). Thus, an RFID reader (used to describe the entire device,
and generally shown in the attached Figures as reference number 10) may both read
frox_n, and program or write information to, an RFID tag in accordance with the present

invention.
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An RFID reader 10 according to the present invention is preferably portable,
and as shown in Figure 1 can include a body 12 and handle 14, a power supply (either
integral with the reader within, for example, the handle, or in a pack as shown in Figure
5 that may be worn by the user and tethered to the reader), an antenna 16 that is
preferably contained within an antenna housing 17, an RFID reader hardware 22 for
emitting and receiving RFID signals, which may be positioned adjacent the antenna or
located elsewhere (including in a pack) and operatively connected to the antenna, and a
user interface. The RFID reader hardware may be activated by a trigger 20 to
interrogate an RFID tag. Trigger 20 may also be used for other functions, such as
assisting the user in resetting the processor, setting or resetting certain information
(such as the date and time), or other similar functions. The RFID reader is able through
known signal processing techniques to send a signal to an RFID tag, to receive a signal
from that tag and interpret the information represented i)y the signal, and to provide
information to the user through a user interface.

The display 40 may be selected from among suitable displays, and may be a
screen that can be activated by the touch of a user’s finger, or with a stylus, for
example. The display may be part of a handheld computer 24, or personal digital
assistant, of the type available from Technology Resource Group (TRG) of Des'
Moines, Iowa, or at “www.trgpro.com” under the designation “TRGPRO™.” for
example, or may be separate from the processor. The handheld computer 24 (or the
RFID reader) may also include user-operable function keys 30, which may be
programmed to perform a specific function or set or series of functions when activated
by auser. The RFID reader may also include one or more unobtrusive buttons, holes,
or other activation points 28 that the user can use to reset or change certain settings on
the RFID reader. For example, a hole that is sized to permit insertion of only a thin
object such as a pin or the end of a paperclip may overlie a button that deactivates or
reactivates the RFID reader. The activation point may enable the user to change
information such as the date and time kept by the processor, and the like. The handheld
computer may also include, as shown in Figure 3, a serial port 50, a location for
receiving batteries 52, or a port 54 for receiving removable media 56 in the manner
described below.

The power source should be sufficient to power the unit (including the display,

- the processor, the emitter/receiver for emitting and receiving RFID signals, and any
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sound or light generation source of the type described below), preferably without
adding so much weight as to make the unit cumbersome. The power source could be a
battery, and preferably a rechargeable battery, and can be integral with the RFID reader
(in the handle, for example) or connected via a tether power cord to, for example, a
pack 59 containing a power source, which pack can be worn around a user's waist or
hung from a user’s shoulder. Pack 59 could also include other components, such as
various power management devices, the processor, memory, the RFID reader or writer
hardware, or some combination of the foregoing. The RFID reader could even be
powered by standard alternating current, although the cord might interfere with the
user’s mobility. One suitable type of rechargeable battery is a lithium-ion battery of the
type normally used in a video camera. If the battery is tethered to the RFID reader,
then as described below, it may be necessary or desirable not only to have a power line
connecting them together, but also other lines to enable the processor to control the
power, to monitor the battery power level, and the like.

The database and processor may be selected to support the functions to be
achieved by the RFID reader. The database may include, for example, a list of the
identifying number or characteristics of RFID tags that are expected to be interrogated,
and may be configured to match the identification code of the RFID tag that has been
interrogated to the identity of the item of interest, or to a class of items to which the
item belongs, or to a list of one or more specific items in which the user is interested,
for example. At least some memory may be integral with the processor, and thus the
processor can store and access at least some of the information that may be desired by a
user, with the additional information being available on a separate database with which
the portable RFID reader can exchange information. This may enable a user to search
RFID tags in real time for some information that is é,vailable directly from the RFID
tag, to obtain other information from memory associated with the processor, other
information from removable memory of the type described in detail below, and/or other
information from a database separate from the RFID reader and pack.

Antenna 16 is preferably a loop antenna, but may be selected from among any
suitable antennae that facilitate the transfer of information between the RFID tag and
the RFID reader. The antenna (either the same or a different antenna) can also be used
to transfer information to the RFID tag in applications where the system is capable of

both reading from and writing to the tag. The form factor of the antenna and the
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materials from which it is constructed may be selected by a person of ordinary skill in
the art, and may depend on factors including the distance (read range) at which data
transfer is likely to occur, the characteristics of the RFID tags, and the particular
characteristics of any signals emitted by the RFID reader. In one embodiment, the
antenna may be carried within an antenna housing as shown in Figure 1, and that
housing may be pivotably mounted to the body 12 of the RFID reader. Any electrical
or other connection passing through the pivot point would be made suitably flexible or
small to avoid unnecessary damage from bending as the antenna housing is moved
about the pivet point. The pivot point may enable the antenna to align more readily
with the orientation of the objects bearing RFID tags that the RFID reader is
interrogating.

The RFID reader has a user interface, typically including the display, but also
may include lights, one or more ways to enter information by other than RFID
interrogation, or a speaker for transmitting sounds. These and other aspects of a user
interface such as those described in copending U.S. application serial number
09/755,714, filed January 5, 2001 and entitled “User Interface for Portable RFID
Reader” (the contents of which is incorporated by reference herein) may be used with
the RFID reader of the present invention. Other components of the RFID device may
include an infrared receiver, or a recharging or other type of port 36.

Certain components may be tethered by one or more cables, wires, or other
connection devices to an RFID reader 10. For example, as mentioned elsewhere, it
may be desirable to place a battery 61 on or in a pack 59 that the user can carry on the
user’s waist. It may also be desirable to tether other components, such as the RFID
reader hardware 22. For example, both the battery 61 (received in battery shoe 65) and
the RFID reader hardware 22 may be provided in a pack 59 that is tethered by tether 57
to an RFID reader 10 that includes a processor that normally operates using several
small batteries inserted into the back of the processor, which may be, for example, the
TRGPRO™ referenced herein. The tether (connection) may include:

W a data receiving line connecting the RFID reader hardware to the processor;

B 2 data transmission line that connects the processor to the RFID reader

hardware;

M 3 voltage conversion line that, in combination with a power conversion

circuit board transforms the battery power from the tethered pack to power
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that simulates the small batteries normally used in the processor, and thus
connects the battery to the processor;

M areader power-on control line that converts battery voltage to that required
to power the reader (for example from 8.3 volts to 12.5 volts);

M a battery level indicator line that provides information to the processor
indicating the level of power remaining in the battery or batteries (for
example from O to 100% of full battery power), which can enable that
information to be displayed on the display;

B a power verification line, to verify that correct power is being supplied from
the battery to the RFID reader, and to turn off the voltage supply if the RFID
reader is turned off,

B other lines, such as those used on the power circuit board on the tethered
pack to create the power for the processor, and/or to ground to avoid
external noise during operations, and other such lines.

These lines need not all be separate, and it may be possible to multiplex signals
related to more than one function on a single line that tethers the RFID reader to the
pack. The particular lines or kinds of information transmitted between an RFID reader
and a tethered pack depend, of course, of the components located in each, and thus can
be designed as desired by one of ordinary skill in the art.

The battery 61 or battery shoe 65 may include a direct recharging portal 67 and
a battery release 69, to permit the battery to be removed and recharged in recharger 71.
The battery and battery shoe may also be connected to or include a power management
circuit 73, which in the embodiment illustrate in Figure 6 is interposed between the
battery shoe 65 and the RFID reader hardware 22.

Figure 4 is a schematic diagram of one embodiment of a handheld computer 24
adapted to interface with and be a component of an RFID reader. Serial port 50 and
removable media port 54 may be provided, as well as connections to battery terminals
62 that enable a tethered battery to provide power through battery connection 70 (which
might normally receive, for example, multiple AA or AAA batteries) to the handheld
computer 24. Also shpwn are connector interface 66 for connection to the removabie
media port 54, and a reader board connector 68 that is in turn operatively connected to

the RFID reader hardware. A external charging connection 72 may also be provided.
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This illustration is just one embodiment of the manner in which a handheld computer
may be adapted to interface with the RFID reader of the present invention.

One specific aspect of the present invention relates to the type of memory used
to store information for and provide information to the RFID reader. The RFID reader
of the present invention includes a removable data storage medium 56, which is
preferably non-volatile, for the storage of information. The term “removable” means
readily removable by a user, without the use of tools, so that the user can readily-
reconnect the medium to an interface (such as a port or drive, as described below)
associated with another device. Figure 2 illustrates a user removing removable data
storage medium 56 from a port 26 provided, in this illustration, near the back of the
RFID reader. The term “non-volatile” describes memory that retains its stored
information even when disconnected from a source of power. Non-volatile removable
memory enables a user to physically remove the memory from the RFID reader, to
reconnect the memory to the RFID reader or to another compatible device, or to lose all
power to the RFID reader, all without any loss of information stored on the removable
medium,

One preferred general type of removable non-volatile data storage medium is a
solid state data storage medium (meaning one without moving parts) that uses flash
technology (referred to herein as a flash memory card), one example of which is
currently sold by the SanDisk Corporation of Sunnyvale, California, or at
“www.sandisk.com,” under the designation COMPACTFLASH™ (or CF™). These
flash memory cards currently range in storage capacity from 8MB to 512 MB, do not
include a battery, have a 50 pin connector, are supported by numerous platforms and
operating systems, and are claimed by at least one source to be suitable for normal use
for more than 100 years with no loss or deterioration of data. More information related
to COMPACTFLASH™ memory cards is currently available at
www.compactflash.org. Other embodimeﬁts of removable, non-volatile memory
include those currently sold under the designation MEMORY STICK™ by the Sony
Corporation of Tokyo, Japan, which currently have a storage capacity of 4-64 MB;
those currently sold under the designation MICRODRIVE™ by International Business
Machines (IBM) of Armonk, New York, which currently have a storage capacity of
340 MB to 1 GB; floppy disks; optically-recorded media (preferably re-recordable

optical media); or the like,
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The non-volatile removable medium may be inserted into a port or drive to read
information from or write information onto the media. The term “port” will for
convenience be used to refer to the receiving interface on the RFID reader, and the term
“drive” will for convenience be used to refer to the receiving interface on, in, or
connectable to other devices, such as a drive associated with a personal computer.
Drives such as drive 75, shown in Figure 8, are typically provided by the manufacturer
of the removable medium and can be connected to a standard PC and made to operate
using conventional software. One such example is the card reader/writer for desktop
computers, which is currently available from SanDisk Corporation under the
designation “IMAGEMATE™ COMPACTFLASH™”. Reader/writers of this type are
currently available with either parallel port or USB connections for personal computers,
and either may be acceptable. By using a reader/writer such as the ones just referenced,
a personal computer may be adapted to download data to the removable media or
upload data from it. Data that are uploaded to a personal computer (or a handheld
computer, cellular telephone, or other computing device) may be stored in or used to
update data in a database, or compared to data already in a database.

The removable data storage medium 56 can also be inserted into a port 26
provided in an RFID reader, and thereby enable the RFID reader to read information
from or write information to the removable media, or both. In one embodiment, the
port may be integral with the display and processor, as with the TRGPRO™ referenced
above, which includes a flash memory card port. The port may be positioned in one of
a number of locations on the RFID reader, one of which is shown in Figures 1 and 2.
The type of port or drive into which the removable media is inserted or placed must be
compatible with the type of media to be used, so that an optically recorded medium is
positioned in a port having an optical reader, a magnetic medium is positioned in a port
having a magnetic media reader, or a flash memory card is positioned in a port having a
flash memory card reader. Also, removable media that conform to a CF+ specification

(more information about which is currently available at www.compactflash.org) can be

used with a port on the RFID reader that accepts such CF+ devices, which may include
not only a flash memory card such as the COMPACTFLASH™ card, but also magnetic
disc cards, and I/O cards. The MICRODRIVE™ referenced above is believed to be a

small media/drive system that conforms to the CF+ standard.
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If a processor (such as the TRGPRO™) includes its own port, but it is desirable
to position the port in a different location on the RFID reader for use by a user, then the
two ports may be operatively connected to each other by wiring or other suitable
methods. For example, in Figures 1 and 2, the port shown at the rear of the RFID
reader may be operatively connected to a flash memory port associated with the
TRGPRO™ processor and display in the manner illustrated schematically in Figure 4.

The RFID reader may obtain from the removable data storage medium not only
information that describes an RFID tag or the object to which it is attached, or both, but
also information used to activate one or more lights, or graphics on the display, or
sounds produced, in regard to that information. In addition or in place of obtaining
information from the removable media to activate these components of a user interface
or for other purposes, information may be obtained from the tag, from on-board
processor memory, or from any combination of them.

The RFID reader of the present invention has many beneficial uses. In one
embodiment, the RFID reader may be configured for use in a library. A computer may
be used to write data to the removable, non-volatile data storage medium including, for
example, the full title, author and call number for each library item of interest. The
data storage medium may then be removed from the reader/writer and inserted into the
RFID reader. When the data storage medium is connected to the RFID reader, the
RFID reader has access to the data stored on that storage medium as the RFID tags
associated with various library items are interrogated and identified by the RFID
reader. An indication of the presence or absence of those materials fnay be provided to
the user in any appropriate manner.

The RFID reader may also collect data obtained by interrogating library
materials, and download all or a portion of those data to the data storage medium, and
those data written to the removable data storage medium may be subsequently uploaded
to a computer. The RFID reader of the present invention may be used for other
applications in which it is useful to interrogate RFID tags, in environments such as
retail stores.

The use of removable media, and preferably non-volatile media, overcomes the
limitations in conventional memory that is typically available with handheld
processors, and also allows the user to easily change databases as needed. That is, a

user may download from a computer a certain database to the removable media, place
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that removable media into an RFID reader, and then use the reader only in regard to
that certain database. Ifthe removable media is of the flash memory type, for example,
another advantage is the reduction in download time required to transfer information
from a computer to the removable media when compared to other methods of data
transfer. Using a small flash memory card (or similar) allows a user to transport a
small, lightweight object eliminating the need to connect the entire RFID interrogator
to a docking station to transfer data. Also, because current handheld RFID readers have
limited memory available (8MB, for example), a removable, non-volatile data storage
medium greatly expands the size of a database available to the RFID reader. Lastly,
flash memory cards are said by at least one source to use only 5% of the power required
to operate a small disc drive (such as a 1.8 inch (4.57 cm) or 2.5 inch (6.35 cm) disk
drive), and therefore can be used for longer periods of time with the same amount of
battery power, or for the same amount of time with a smaller battery, if that type of
removable memory is selected.

Another advantage of the RFID reader of the present invention is the ability to
provide information to a user in “real time.” That is, information can be processed by
the RFID reader and provided to a user using integral data storage, without having to
transfer information back to a database separate from the RFID reader or receive
information from such a database. The transfer of information between an RFID reader
and a database separate from the RFID reader (whether by wireless or wired
connection, or by a docking station for the RFID reader, for example) is a relatively
slow process. The present invention overcomes those problems without sacrificing data
storage capacif:y by using integral (and preferably removable) data storage media of the
type described. Accordingly, the methods of using the RFID reader described herein
(including the documents incorporated herein) can be used to provide information to a
user in real time based on data that is stored on a medium that is either a permanent part
of the RFID reader, removable from a port on the RFID reader, or tethered to the RFID
reader, which is a significant benefit.

The RFID reader of the present invention is also believed to be useful in
performing one or more of the methods described in published PCT applications WO
00/10144 (entitled “Applications for Radio Frequency Identification Systems™) and
WO 00/10122 (entitled “Radio Frequency Identification Systems Applications™), the

contents of both of which are incorporated by reference herein, and both of which are
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assigned to the assignee of the present invention. Thus, for example, the RFID reader
of the present invention could be used to download a list of items of interest to the
removable data storage medium described herein, and then to interrogate various RFID-
tagged items to determine whether any of those items are among those on the list. Each
time the RFID reader interrogates such an item, it may provide through the user
interface an indication that the item has been located. In another embodiment, the
RFID reader of the present invention could be used to verify the order of items located
on, for example, a shelf. The reader would be able to access software that would
provide the reader with an ordered set of items, or an algorithm indicative of an order,
and the reader could then determine whether the interrogated items were in the
algorithm order. In yet another embodiment, the RFID reader could be uséd for
“sweeping,” meaning that the RFID tags associated with items may be interrogated and
information regarding those items transferred to a database (perhaps on the removable
data storage medium of the present invention) for use in generating statistical profiles
of the usage of the items based on how many times the item has been interrogated
during sweeping. Other such functions are described in the documents incorporated by
reference above.

Other uses of the RFID reader of the present invention may be for interrogating
RFID tags associated with evidence for law enforcement (in, for example, an evidence
storage room in which multiple pieces of RFID-tagged evidence are kept for use by law
enforcement authorities), or with files (in file rooms, cabinets, or the like) to enable the
user to locate a particular file, or a file that is out of order or lost, or is otherwise of
interest to the user. In another embodiment, the RFID reader of the present invention
may be used to interrogate an RFID tag associated with a package (such as a cardboard
box or other container), interrogate an RFID tag associated with at least one tagged
item within the package, and then to compare the information obtained from each tag
(and perhaps from a database having an entry correlating the package tag to the items
within the package, such as a database contained on the removable data storage
medium) to verify the contents of the package. For example, the tag associated with
the package may indicate that it contains 5 audio tapes, each of which is separately
tagged with an RFID tag. The RFID reader can be used to verify that the package does

contain 5 audio tapes in the manner described.
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We claim:

1. An RFID reader for interrogating and obtaining information from an RFID tag,
and for obtaining information from a removable data storage medium, the RFID reader

including a port for receiving the removable data storage medium.

2. The RFID reader of claim 1, wherein the RFID reader is adapted to obtain
information from the RFID tag and write at least a portion of that information to a

removable data storage medium positioned within the port.
3. The RFID reader of claim 1, wherein the data storage medium is solid-state.

4. The RFID reader of claim 3, wherein the solid-state data storage medium is a

flash memory card.

5. The RFID reader of claim 1, wherein the port is adapted to receive a magnetic

media cartridge.

6. The RFID reader of claim 1, wherein the port is adapted to receive an optically-

recorded disc.

7. The RFID reader of claim 1, wherein the port is adapted to receive media that

conform to the CF+ standard.

8. The RFID reader of claim 2, wherein the reader is adapted to record information

onto an optically-recorded disc.

9. The RFID reader of claim 1, wherein the reader is adapted to record information

onto a magnetic media cartridge.

10. The RFID reader of claim 1, wherein the reader includes a user interface having
a display on which at least one graphic associated with an item of interest may be

presented for observation by a user.
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11. The RFID reader of claim 1, wherein the reader includes a user interface having
a display on which text associated with an item of interest may be presented for

observation by a user.

12. The RFID reader of claim 1, wherein the reader includes a user interface which

is adapted to provide at least one audio signal for providing information to the user.

13. The RFID reader of claim 11, wherein the audio signal is provided when the

RFID tag of an item meeting a predetermined criterion is interrogated.

14, The RFID reader of claim 13, wherein the predetermined criterion is selected
from a group consisting of:

(a) a specific RFID tag associated with an item of interest;

(b) an RFID tag that is out of order relative to the RFID tag of at least
one adjacent item; and

(c) aclass of items to which the item of interest belongs.

15. The RFID reader of claim 1, wherein the reader includes a user interface having

at least one light for providing information to the user.

16. The RFID reader of claim 15, wherein the light is only illuminated when the

RFID tag of an item meeting a predetermined criterion is interrogated.

17. The RFID reader of claim 16, wherein the predetermined criterion is selected
from a group consisting of’

(a) a specific RFID tag associated with an item of interest;

(b) an RFID tag that is out of order relative to the RFID tag of at least
one adjacent item; and

(c) aclass of items to which the item of interest belongs.

18.  The RFID reader of claim 1, wherein the reader comprises a user interface in

which an interrogation area is shown on the display as a first graphical component of
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the user interface, and an item of interest is shown on the display as a second graphical
component of the user interface relative to the first graphical component to indicate a

location within the interrogation area.

19. The RFID reader of claim 18, wherein the first graphical component is a bar,

and the second graphical component is a portion of the bar.

20. The RFID reader of claim 19, wherein the first graphical component is a series
of icons, and the second graphical component is one of the icons of the series, in which

the one icon is visually differentiated from the remainder of the icons.

21. The RFID reader of claim 1, wherein the reader includes a user interface in
which the user can select an item represented on the display, and thereby cause the
RFID reader to provide a signal when the RFID tag associated with that item has been

interrogated.

22. The RFID reader of claim 1, wherein the user interface enables a user to select
more than one item represented on the display, and thereby cause the RFID reader to
provide a signal when the RFID tag associated with any of the selected items has been

interrogated.

23. In combination:
(a) an RFID reader for interrogating and obtaining information from an RFID
tag, the RFID reader having a port for receiving a removable data storage medium; and
(b) a removable data storage medium, wherein the RFID reader is adapted to

read information from the removable data storage medium.

24. The combination of claim 23, wherein the removable data storage medium is a

non-volatile data storage medium.

25. The combination of claim 23, wherein the RFID reader is further adapted to

write information to the data storage medium.
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26. The combination of claim 23, wherein the removable data storage medium is a
flash memory storage device.
27. The combination of claim 23, wherein the removable data storage medium is a
magnetic media cartridge.
28. The combination of claim 23, wherein the removable data storage medium is an
optically-recorded disc.
29. The combination of claim 23, further comprising (c) a computer including a

drive for receiving the removable data storage medium, so that information can be
uploaded to the computer from the data storage medium or downloaded from the

computer to the data storage medium, or both.

30. The combination of claim 29, further comprising (d) a database that can be

updated by the computer with information from the removable data storage medium.

31. The transfer of information from a computer database to a removable non-
volatile data storage medium to an RFID reader for use with information obtained by

the RFID reader from the interrogation of RFID tags.

32.  The transfer of information from (a) an RFID tag to (b) an RFID reader
interrogating that tag to (c) a removable non-volatile data storage medium to (d) a

database.

33. The use of a removable, non-volatile data storage medium with an RFID reader,

the RFID reader adapted to obtain information from the data storage medium.

34. The use of a removable, non-volatile data storage medium with an RFID reader

adapted to write information to the data storage medium.
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35. The use of a removable, non-volatile data storage medium with an RFID reader,
the RFID reader adapted to both obtain information from and write information to the

data storage medium.

36. A method of providing information to an RFID device, comprising the steps of:
(a) downloading information from a computer to a removable data storage
medium; and
(b) connecting the removable data storage medium to a port on the RFID
device, whereby the RFID device can obtain the information from the removable data

storage medium.

37. The method of claim 36, wherein the removable data storage medium is a non-

volatile data storage medium.

38. The method of claim 36, wherein the method further comprises the step of (c)
interrogating RFID tags associated with individual items to obtain information from the

tags.

39. The method of claim 36, wherein the method further comprises the step of (c)
interrogating RFID tags associated with library materials to obtain information from the

tags.

40. The method of claim 36, wherein the method further includes the step of (c)
interrogating RFID tags associated with consumer goods to obtain information from the

tags.

41. The method of claim 36, wherein the method further includes the step of (c)
interrogating RFID tags associated with evidence for law enforcement to obtain

information from the tags.

42, The method of claim 36, wherein the method further includes the step of (c)

interrogating RFID tags associated with files to obtain information from the tags.
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43, The method of claim 36, wherein the method further comprises (c) interrogating
an RFID tag associated with a package to obtain information relating to items contained
within the package; (d) interrogating an RFID tag associated with at least one item
within the package; and (e) comparing the information obtained in steps (c) and (d) to

verify the contents of the package.

44. The method of claim 36, wherein the method further comprises (c) interrogating
an RFID tag associated with a package; (d) interrogating an RFID tag associated with at
least one item within the package; and (e) comparing the information obtained in steps
(c) and (d) using a database correlating the package tag to the items within the package

to verify the contents of the package.

45, The method of claim 43, wherein the package is a carton, and the items are

individual items packaged within the carton for transfer therein.

46. The method of claim 36, wherein the computer further includes a drive
operatively connected to the computer, and the method includes a step prior to step (a)

of inserting the removable data storage medium into the drive.

47. The method of claim 36, wherein the method further includes the step of (c)
uploading information from the removable data storage medium to memory associated
with the RFID reader.

48. The method of claim 47, wherein the method further includes the step of (d)

writing information from the RFID reader onto the removable data storage medium.

49, A method of using an RFID reader, comprising the steps of:
(a) interrogating an RFID tag;
(b) storing information related to the interrogated RFID tag on a removable data
storage medium; and

(c) removing the removable data storage medium from the RFID reader.
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50. The method of claim 49, wherein the method further includes the steps of (d)
connecting the removable data storage medium with a drive associated with a
computer; and (e) uploading information from the data storage medium to the

computer.

51.  The method of claim 50, wherein the method further comprises the step of (f)

updating a computer database using the information.

52. The method of claim 51, wherein the information describes an item to which the
RFID tag is attached.
53. The method of claim 52, wherein the item is a library material, a consumer

good, a piece of evidence obtained by law enforcement, or a file.

54. A portable RFID reader for interrogating and obtaining information from an
RFID tag, the RFID reader having a user interface and a removable data storage
medium containing information related to multiple items each bearing an RFID tag, the
RFID reader and data storage medium adapted to provide, in real time and through the

user interface, information related to items that are interrogated by the RFID reader.

55. The portable RFID reader of claim 54, wherein the removable data storage

medium comprises a non-volatile data storage medium operatively connected to a port.

56. The portable RFID reader of claim 54, wherein the data storage medium is a

flash memory card.

57. The portable RFID reader of claim 54, wherein the information is an inventory

list.

58. The portable RFID reader of claim 57, wherein the inventory list is a list of

library materials.
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59. The portable RFID reader of claim 57, wherein the inventory list is a list of

consumer goods.



WO 02/073512 PCT/US01/07979
1/5

Fre. I RN (.

.
NI~ |
|
|
|
-

SUBSTITUTE SHEET (RULE 26)



WO 02/073512 PCT/US01/07979
2/5

(7

SUBSTITUTE SHEET (RULE 26)



WO 02/073512 PCT/US01/07979
3/5

56
54
J
(15 &)
l ‘ "Fre. 3
1
52 1
=1

50

Frc 4

SUBSTITUTE SHEET (RULE 26)



WO 02/073512 PCT/US01/07979
4/5

SUBSTITUTE SHEET (RULE 26)



WO 02/073512 PCT/US01/07979
5/5

Fi1c.9

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

!nt;.;nal Application No

PCT/US 01/07979

CLASSIFICATION OF SUBJECT MATTER

A.
IPC 7 G06K7/00

According to International Patent Classification (IPC) or to both national classification and IPC

B, FIELDS SEARCHED

IPC 7 GO6K

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentiation to the extent that such documents are included in the fields searched

EPO-Internal, PAJ, WPI Data

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° { Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

figure 1

cited in the application

figures 17-19

X US 5 640 002 A (AMES RONALD MERLE ET AL)
17 June 1997 (1997-06-17)

column 5, 1ine 48 -column 6, 1ine 9
column 20, line 28 - line 47
column 21, Tine 63 —column 22, line 1

Y WO 00 10122 A (3M INNOVATIVE PROPERTIES
CO) 24 February 2000 (2000-02-24)

page 27, 1line 12 -page 31, line 9

-f—

1-6,
9-17,
23-42,
46-59

18-22,
43,44

18-22

Further documents are listed in the continuation of box C.

Patent family members are listed in annex.

° Special categories of cited documents :

*A" document defining the general state of the art which is not
considered to be of particular relevance

"E* earlier document but published on or after the international
filing date

"L' document which may throw doubts on priority claim({s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

*Q* document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the International filing date but
later than the priority date claimed

e

e

wye

’ge

later document published after the international filing date
or priorily date and not in conflict with the application but
cited to understand the principle or theoty underlying the

invention

document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered o
involve an inventive step when the document is taken alone

document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu—
ments, such combination being obvious to a person skilled

in the art.

document member of the same palent family

Date of the actual completion of the international search

16 November 2001

Date of mailing of the international search report

26/11/2001

Name and mailing address of the ISA

European Patent Office, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk

Tel. (+31-70) 3402040, Tx. 31 651 &po nl,
Fax: (+31-70) 340-3016

Authorized officer

Bhalodia, A

Form PCT/ISA/210 (second sheet) (July 1992)

page 1 of 2




INTERNATIONAL SEARCH REPORT

Inte':nal Application No

PCT/US 01/07979

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category ©

Citation of document, with indication,where appropriate, of the relevant passages

Relevant to claim No.

US 5 804 810 A (WEIMAR JAMES H ET AL)
8 September 1998 (1998-09-08)
column 55, line 6 - line 37
column 60, line 35 - Tine 60
column 61, 1ine 54 - 1ine 61
figures 2,6

FR 2 555 339 A (BARBIEUX PIERRE)
24 May 1985 (1985-05-24)

page 2, line 21 —-page 3, line 33
figures 1-3

WO 96 12243 A (DIGICOMP RESEARCH CORP)
25 April 1996 (1996-04-25)
page 8, 1ine 27 -page 9, 1ine 5

43,44

1-3,29,
30,32,
34,43,
44 ,49-55

3-6

Form PCT/iSA/210 (continuation of second sheet) (July 1992)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

ional Application No

[Er

PCT/US 01/07979

Patent document

Publication

Patent family

Publication

cited in search report date member(s) date

Us 5640002 A 17-06-1997  NONE

WO 0010122 A 24-02-2000 AU 5469099 A 06-03-2000
BR 9913043 A 08-05-2001
CN 1312927 T 12-09-2001
EP 1145189 A2 17-10-2001
Wo 0010122 A2 24-02-2000

Us 5304810 A 08-09-1998 AU 3593297 A 14-01-1998
CA 2259000 Al 31-12-1997
Wo 9750057 Al 31-12-1997

FR 2555339 A 24-05-1985 FR 2555339 Al 24-05-1985

WO 9612243 A 25-04-1996 US 5493107 A 20-02-1996
EP 0744057 Al 27-11-1996
WO 9612243 Al 25-04-1996

Form PCT/ISA/210 (patent family annex) (July 1992)




	2009-04-09 Foreign Reference

